Patients, methods, and results
Six patients, aged from 16 to 56 with various types of glomerulonephritis and deteriorating renal function underwent a total of four to six 2!--litre plasma exchanges using the Haemonectics-30 intermittent flow separator at 4-7 day intervals. The replacement fluid consisted of 2 litres of either plasma protein fraction or polygeline with 500 ml of normal saline containing 5000 units of heparin as anticoagulant. A loading dose of 2000-5000 units of heparin was given before exchange.
Samples were taken for full blood count, and to measure blood concentrations of urea, electrolytes, proteins, immunoglobulins, complement, and coagulation factors before and at one and 15 hours after completion of exchange. Creatinine clearances were measured between exchanges. Blood pressure was monitored throughout the exchange and for 24 hours after its completion.
In each case plasma protein fraction was used for one exchange and polygeline for all subsequent exchanges. Concurrent immunosuppression using a combination of prednisolone, azathioprine, and cyclophosphamide was given to all patients. In all patients blood pressure and pulse remained stable throughout the procedure and for 24 hours afterwards. Renal function between plasma exchanges, as measured by serum urea and creatinine concentrations together with serial 24-hour urine creatinine clearance measurements, did not deteriorate. Plasma treatment combined with immunosuppression either stabiliscd or improved renal function in our patients.
The effect on serum protein concentrations is shown in the plasma exchange the total protein concentration remained stable in both groups but the albumin concentration fell appreciably in the group given polygeline. This had recovered almost completely at 4-7 days. Haemoglobin concentration, white cell count, and platelet count remained stable in the two groups during plasma treatment, but coagulation factors, fibrinogen concentrations, and C3 and C4 concentrations fell equally with both solutions with complete recovery at 4-7 days. Serum immunoglobulin concentrations appeared to be reduced equally with both solutions but concurrent immunosuppression prevented a quantitative comparison and affected their concentrations.
Comment
Polygeline is a gelatin product of molecular weight 35 000 and a half life in the circulation of 5-10 hours. Using this material as sole replacement fluid 21-litre plasma exchanges were performed successfully at intervals of 4-7 days. No evidence of hypoalbuminaemic hypovolaemia or postural hypotension occurred even though the serum albumin concentration in one patient fell as low as 8 g/l with no ill effects. Low albumin concentrations may be a problem if plasma exchange is contemplated at very short intervals, but an infusion of 1-2 units of plasma protein fraction at the end of the procedure may circumvent this problem (unpublished observations). ' Our results suggest that patients on weekly plasma exchanges do not need infusion of plasma protein fraction.
The serial reduction in immunoglobulin concentrations with repeated plasma exchange and immunosuppression, and the fall in complement, coagulation factors, and fibrinogen concentrations with each exchange are similar to those found by other workers.2 3 Polygeline has been reported to cause allergic skin reactions and, rarely, bronchospasm but only when the solution is infused rapidly. An urticarial reaction occurred in one of our patients on two separate occasions but was completely controlled and reversed by slowing the infusion rate.
Ideal protocols for the use of plasma exchange in various diseases
have not yet been worked out. One factor limiting evaluation of plasma exchange is the high cost and limited availability of suitable replacement solutions. Polygeline is readily available and currently costs about f3 00 per 500 ml. In selected patients it seems to be a safe substitute for plasma protein fraction and deserves further evaluation. 
Patients, methods, and results
We studied 16 patients with severe ischaemic rest pain that was poorly controlled by either dihydrocodeine or buprenorphine. An epidural cannula was inserted at the third to fourth lumbar interspace and connected to a bacterial filter at the shoulder. It was held in place by waterproof adhesive tape. Two millilitres of 1°o plain lignocaine was injected down the catheter, followed several minutes later by 2 mg preservative-free morphine sulphate diluted in 10 ml isotonic saline. "Top-ups" were given when the patient felt the pain returning. While the cannula was in place patients were encouraged to walk about. Analgesia was continued during investigations before arterial grafting or amputation. Daytime pain relief was provided entirely by the epidural route. Occasionally, at night, oral analgesics were given if staff were not available to replenish the epidural. Immediately before operation the cannula was removed and the tip sent for bacteriological investigation. Pain was assessed using a 10 cm linear analogue scale4 once before and once after insertion of the epidural cannula. Changes in the number of hours' sleep at night and subjective changes in the temperature of the foot were also recorded. Pain relief (table) was found to have reached its maximum within a few minutes. Before the planned end point nine cannulae had fallen out or become blocked or soiled. The mean time for which the cannula was retained was 2-6 days (range 1-5 days). The mean interval between top-ups was 12 hours (range 4-30 hours). Ten patients thought their symptomatic foot was warmer. Of the eight cannula tips sent for bacterial culture, all were sterile. Seven of the nine patients who received grafts experienced good pain relief as a result of surgery. Two patients with poor "run-off" and gangrene were unimproved and subsequently underwent major amputation.
Comment
Dramatic pain relief of rapid onset was achieved by giving epidural morphine. When the morphine was not preceded by local anaesthetic severe pain was momentarily felt in the limb. Patients were able to get a near-normal night's sleep and found that walking was much easier as weight could be borne on the more comfortable foot. This degree of analgesia was obtained without the side effects of systemic opiate analgesia. The time between top-ups was occasionally many hours. This has been reported by other workers.3 Possibly this was a placebo effect, but this seems unlikely as severe pain, present for many days, was often considerably alleviated. A sympathectomy effect from the lignocaine is unlikely to be responsible for pain relief as maximum symptomatic improvement cannot be expected so quickly in chronic ischaemia. In addition the dose given was probably too small to cause sympathetic blockade or indeed analgesia. No untoward side effects were observed-in particular, no hypotension or respiratory depression occurred. We were disappointed that the cannulae could not be retained for longer periods, but this is difficult in ambulant patients. The increased preoperative activity and alertness may allow the patient to be better prepared for surgery. We studied five normal controls, 10 obese women, and 10 patients admitted for elective surgery. The protocol was approved by the Northwick Park Hospital ethical committee. The subjects were injected intradermally with 01 ml each of mumps skin test antigen USP, streptokinase-streptodornase (10 U and 2-5 U respectively) tuberculin purified protein derivative (10 U), and candida extract (0-33 %). Isotonic saline (0 1 ml) was used as control. Response was assessed by measuring the induration at the site of injection by the ball-point technique.3
The table gives the results obtained by testing and retesting three weeks later five normal and 10 obese subjects. In every case subjects who had a positive response (more than 5 mm induration) on first test were also positive on retest. There was no significant difference in the area of induration on retesting, and the response was not affected by energy restriction and mean weight loss of 6-3 ±1 6 kg in the obese patients.
To investigate the effect of surgery on cell-mediated immunity 10 surgical patients were tested the day before operation. The area of induration was read 24 hours after injection, immediately before operation, and again at 48 hours after injection, after the operation. Five normal controls were also tested and the reaction read at 24 and 48 hours. When a control subject gave a positive reaction at 24 hours to a particular antigen the reaction was still positive, usually with an increased area of induration, at 48 hours.
Strikingly different results were obtained, however, from the surgical patients, of whom seven out of 10 converted from a positive response at 24 hours to a negative response at 48 hours when the operation came between these two readings.
This study showed that surgery depresses cellular immunity. This may be secondary to the increased secretion of stress hormones which occurs after trauma.4 Cortisol administration depresses cellular immunity within 24 hours in normal controls.5 We noted that energy restriction and weight loss did not depress cellular immunity. This study suggests that care should be taken in interpreting depression of skin response to recall antigens as evidence of malnutrition.
